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USER PROVIDES A SPROCKET FRAME HAVING A CENTRAL BODY

AND AT LEAST FIRST, SECOND, THIRD, FOURTH AND FIFTH LEDGE

PORTIONS EXTENDING FROM THE CENTRAL BODY: THE FIRST,

SECOND, THIRD, FOURTH, AND FIFTH LEDGE PORTIONS HAVING AT 614
LEAST FIRST, SECOND, THIRD, FOURTH, AND FIFTH APERTURES,
RESPECTIVELY, EXTENDING THERETHROUGH

USER PROVIDES A FIRST REMOVABLE TOOTH HAVING A FIRST TIP
PORTION, FIRST AND SECOND LANDING PORTIONS, AND AFIRST
FXTENSION PORTIONM; THE FIRST TIP PORTION OF THE FIRAT
REMOVABLE TOUTH HAVING FIKST AND SECOND 5IDES AND FIRST
AND SECOND ENDS, THE FIRST LANDING PORTION EXTENDING
FROM THE FIRST SIDE GENERALLY PERPENIHCULAR TO THE FIRST
SIDE AND BEING DISPOSED PROXIMATE TO THE SECOND END, THE — 610
SECOND LANDING PORTION OF THE FIRST REMOVABLE TOUTH
EXTENDING FROM THE SECOND SIDE GENERALLY
PERPENDICULAR 1O THE SECOND SIDE AND BEING DISPUSED
PROXIMATE TO THE SECOND END, THE FIRST EXTENSION PORTION
OF THE FIRST REMOVABLE TOOTH EXTENDING FROM THE SECOND
END AND HAVING AN APERTURE EXTENDING THERETHROUGH

UbER DISPOSES THE FIRST EXTENSION PORTION OF THE FIRNT
REMOVABLE TOOTH ONTHE FIRST LEDGE PORTION OF THE ' &1 6
SPROCKET FRAME

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

3
L

USER DISPOSES THE FIRST BOLT THROUGH THE APERTURE IN THE
FIRST EXTENSION PORTION OF THE FIRST REMOVABLE TOOTH AND - 417
THE FIRST APERTURE IN THE FIRST LEDRGE PORTION OF THE .

SPROCKET FRAME
UBER COUPLES A FIRST NUT ONTO ATHREADED PORTION OF THE |
FIRST BOLT TO REMOVABLY COUPLE THE FIRST EXTENSION 618

PORTION TO THE FIRGT LEDGE PORTION
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. USER PROVIDES A PLASTIC SPROCKET FRAME HAVING A CENTRAL
. BODY AND AT LEAST FIRST, SECOND, THIRD, AND FOURTH LEDGE

- PORTIONS EXTENDING FROM THE CENTRAL BODY; THE FIRST,

. SECOND, THIRD, AND FOURTH LEDGE PORTIONS HAVING AT LEAST
| FIRST, SECOND, THIRD, AND FOURTH APERTURES, RESPECTIVELY,

| EXTENDING THERETHROUGH

'
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

. USER PROVIDES A FIRST REMOVABLE PLASTIC TOOTH HAVING A
- FIRST TIP PORTION AND A FIRST EXTENSION PORTION; THE FIRST
| TIP PORTION OF THE FIRST REMOVABLE PLASTIC TOOTH HAVING
. FIRST AND SECOND SIDES AND FIRST AND SECOND ENDS, THE

| FIRST EXTENSION PORTION OF THE FIRST REMOVABLE PLASTIC

. TOOTH EXTENDING FROM THE SECOND END AND HAVING AN

| APERTURE EXTENDING THERETHROUGH

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

..............................................................................................................................................................................................

USER DISPOSES THE FIRST FXTEWSK}N PORTION OF THE FIRST
- REMOVABLE PLASTIC TOOTH ON THE FIRST LEDGE PORTION OF
THE PLASTIC SPROCKET FRAME

. USER DISPOSES THE FIRST BOLT THROUGH THE APERTURE IN THE
FIRST EXTENMON PORTION OF THE FIRST REMOVABLE PLASTIC

. TOOTH AND THE FIRST APERTURE IN THE FIRST LEDGE PORTION

| OF THE PLASTIC SPROCKET FRAME

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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USER COUPLES A FIRST NUT GNTG ATHREADED PORTION OF THE
FIRST BOLT TO REMOVABLY COUPLE THE FIRST EXTENSION
. PORTION TO THE FIRST LEDGE PORTION
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1
SPROCKET ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation-in-part of U.S. patent
application Ser. No. 14/938,984 filed on Nov. 12, 2015, and
U.S. patent application Ser. No. 14/938,984 1s a divisional
application of U.S. Pat. No. 9,194,476 1ssued on Nov. 24,
20135, and the entire contents of each of the above-identified
patent applications and patents are hereby incorporated by
reference herein.

BACKGROUND

The 1nventor heremn has recognized a need for an
improved sprocket assembly with teeth having recessed
bolts such that the bolts are less likely to contact other
components of a car wash conveyor system.

SUMMARY

A sprocket assembly 1n accordance with an exemplary
embodiment 1s provided. The sprocket assembly includes an
octagonal-shaped sprocket frame having a central body and
first, second, third, and fourth trapezoidal-shaped ledge
portions extending from the central body. The central body
has first, second, third, and fourth ends. The first and second
ends of the central body extend substantially parallel to one
another. The third and fourth ends of the central body extend
substantially parallel to one another and substantially per-
pendicular to the first and second ends of the central body.
The first and second trapezoidal-shaped ledge portions are
coupled to and extend from the first and second ends,
respectively, of the central body and are spaced apart from
one another and extend substantially parallel to one another.
The third and fourth trapezoidal-shaped ledge portions are
coupled to and extend from the third and fourth ends,
respectively, of the central body and are spaced apart from
one another and extend substantially parallel to one another
and substantially perpendicular to the first and second trap-
czoidal-shaped ledge portions. The sprocket assembly fur-
ther includes a first removable tooth having a first tip portion
and a first extension portion. The first tip portion and the first
extension portion define a top surface of the first removable
tooth. The first tip portion has first and second ends. The first
extension portion extends from the second end of the first tip
portion. The first extension portion 1s removably coupled to
the first trapezoidal-shaped ledge portion utilizing a first bolt
extending through first and second apertures in the first
extension portion and the first trapezoidal-shaped ledge
portion, respectively. The first bolt has a first head portion
and a first shaft portion coupled to the first head portion. The
first head portion 1s disposed 1n the first aperture 1n the first
extension portion of the first removable tooth such that a top
surface of the first head portion 1s disposed substantially
co-planar with the top surtace of the first removable tooth.
The sprocket assembly further includes a second removable
tooth having a second tip portion and a second extension
portion. The second tip portion and the second extension
portion define a top surface of the second removable tooth.
The second tip portion has first and second ends. The second
extension portion extends from the second end of the second
tip portion. The second extension portion 1s removably
coupled to the second trapezoidal-shaped ledge portion
utilizing a second bolt extending through third and fourth
apertures in the second extension portion and the second
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trapezoidal-shaped ledge portion, respectively. The second
bolt has a second head portion and a second shait portion
coupled to the second head portion. The second head portion
1s disposed in the third aperture in the second extension
portion of the second removable tooth such that a top surface

of the second head portion 1s disposed substantially co-
planar with the top surface of the second removable tooth.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic of a car wash conveyor system 1n
accordance with an exemplary embodiment;

FIG. 2 1s an exploded schematic of a sprocket assembly
utilized 1n the car wash conveyor system of FIG. 1;

FIG. 3 1s a schematic having an 1sometric view of the
sprocket assembly of FIG. 2;

FIG. 4 1s a schematic having a front view of the sprocket
assembly of FIG. 2;

FIG. 5 1s a schematic having another 1sometric view of the
sprocket assembly of FIG. 2;

FIG. 6 1s a schematic having a rear view of the sprocket
assembly of FIG. 2;

FIG. 7 1s a schematic having an isometric view of a
removable tooth utilized in the sprocket assembly of FIG. 2;

FIG. 8 1s a schematic having a side view of the removable
tooth of FIG. 7;

FIG. 9 1s a schematic having a front view of the removable
tooth of FIG. 7;

FIG. 10 1s a schematic having another 1sometric view of
the removable tooth of FIG. 7;

FIG. 11 1s a schematic having a rear view of the remov-
able tooth of FIG. 7;

FIG. 12 1s a flowchart of a method for installing the
removable tooth of FIG. 7 on a sprocket frame 1n accordance
with another exemplary embodiment;

FIG. 13 1s an exploded schematic of another sprocket
assembly in accordance with another exemplary embodi-
ment;

FIG. 14 1s a schematic having an isometric view of the
sprocket assembly of FIG. 13;

FIG. 15 1s a schematic having another 1sometric view of
the sprocket assembly of FIG. 13;

FIG. 16 1s a schematic of another car wash conveyor
system 1n accordance with another exemplary embodiment;

FIG. 17 1s an exploded schematic of a sprocket assembly
utilized 1n the car wash conveyor system of FIG. 16;

FIG. 18 15 a schematic having a front view of the sprocket
assembly of FIG. 17;

FIG. 19 1s a schematic having a rear view of the sprocket
assembly of FIG. 17;

FIG. 20 1s a flowchart of a method for installing a
removable tooth on a sprocket frame 1n accordance with
another exemplary embodiment;

FIG. 21 1s a schematic of another car wash conveyor
system 1n accordance with another exemplary embodiment;

FIG. 22 1s a schematic having an 1sometric view of a
sprocket assembly utilized 1n the car wash conveyor system
of FIG. 21;

FIG. 23 1s an exploded schematic of the sprocket assem-
bly of FIG. 22;

FIG. 24 1s a schematic having a top view of the sprocket
assembly of FIG. 22;

FIG. 25 1s a schematic having a bottom view of the
sprocket assembly of FIG. 22;

FIG. 26 15 a schematic having an isometric view of a first
removable tooth utilized 1n the sprocket assembly of FIG.

22:
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FIG. 27 1s a schematic having a side view of the first
removable tooth of FIG. 26;

FIG. 28 1s a schematic having another side view of the
first removable tooth of FIG. 26;

FIG. 29 1s a schematic having an 1sometric view of a 5
second removable tooth utilized 1n the sprocket assembly of
FIG. 22;

FIG. 30 1s a schematic having an 1sometric view of a third
removable tooth utilized 1n the sprocket assembly of FIG.
22; 10

FIG. 31 1s a schematic having an isometric view of a
fourth removable tooth utilized 1n the sprocket assembly of
FIG. 22;

FI1G. 32 1s a cross-sectional view of the sprocket assembly
of FIG. 22 taken along lines 32-32; 15

FI1G. 33 1s a cross-sectional view of the sprocket assembly
of FIG. 22 taken along lines 33-33;

FI1G. 34 1s a cross-sectional view of the sprocket assembly
of FIG. 22 taken along lines 34-34;

FI1G. 35 1s a cross-sectional view of the sprocket assembly 20
of FIG. 22 taken along lines 35-35; and
FIG. 36 1s a cross-sectional view of the sprocket assembly

of FIG. 22 taken along lines 36-36.

DETAILED DESCRIPTION 25

Referring to FIGS. 1-6, a car wash conveyor system 10 in
accordance with an exemplary embodiment 1s provided. The
car wash conveyor system 10 includes a sprocket assembly
20, a sprocket assembly 30, a chain 32, a car wash roller 30
assembly 34, a car wash roller assembly 36, a motor 38, and
a motor controller 40. An advantage of the sprocket assem-
bly 20 1s that the sprocket assembly 20 utilizes removable
teeth that are configured to be readily replaced when the
removable teeth become degraded. 35

The motor 38 has a shait (not shown) that rotates the
sprocket assembly 20 in response to receiving control sig-
nals from the motor controller 40. When the sprocket
assembly 20 rotates 1n a first rotational direction, removable
teeth 1n the sprocket assembly 20 engage chain links 1n the 40
chain 32 to move the chain 32 1n a predetermined direction.

In response to the movement of the chain 32 in the prede-
termined direction, car wash roller assemblies 34, 36 that are
coupled to the chain 32 move along with the chain 32.
Further, the sprocket assembly 30 engages chain links 1n the 45
chain 32 and rotates 1n the first rotational direction 1n
response to the movement of the chain 32. In an exemplary
embodiment, the car wash roller assemblies 34, 36 can
comprise at least one of the car wash roller assemblies
described m U.S. Pat. No. 8,161,888 or U.S. patent appli- 50
cation Ser. No. 13/100,607, which are both imncorporated by
reference herein 1n their entirety.

Referring to FIGS. 2-6, the sprocket assemblies 20, 30
have an 1dentical structure to one another. Accordingly, only
the structure of the sprocket assembly 20 will be described 55
in greater detail below. The sprocket assembly 20 includes
a sprocket frame 60, a removable tooth 70, a removable
tooth 80, a removable tooth 90, a removable tooth 100, a
removable tooth 110, bolts 170, 172, 180, 182, 190, 192,
200, 202, 210, 212, nuts 270, 272, 280, 282, 290, 292, 300, 60
302, 310, 312, an insert bushing 350, and bolts 352, 354,
356.

The sprocket frame 60 1s configured to be coupled to a
rotatable shait of the motor 38 and 1s further configured to
hold the removable teeth 70, 80, 90, 100, 110 thereon. The 65
sprocket frame 60 includes the central body 360, and ledge
portions 370, 380, 390, 400, 410 that extend outwardly from

4

an outer periphery of the central body 360. In an exemplary
embodiment, the sprocket frame 60 1s constructed of steel.
Of course, 1n alternative embodiments, other materials
known to those skilled in the art could be utilized to
construct the sprocket frame 60.

The central body 360 includes a central aperture 361
extending therethrough that i1s configured to receive the
insert bushing 350 therein. The thickness of the central body
360 1s greater than a thickness of each of the ledge portions
370-410. In an exemplary embodiment, the central body 360
has a generally pentagonal shape.

The ledge portion 370 1s configured to hold an extension
portion of the removable tooth 70 thereon and includes
apertures 470, 472 extending therethrough.

The ledge portion 380 1s configured to hold an extension
portion of the removable tooth 80 thereon and includes
apertures 480, 482 extending therethrough.

The ledge portion 390 1s configured to hold an extension
portion of the removable tooth 90 therecon and includes
apertures 490, 492 extending therethrough.

The ledge portion 400 1s configured to hold an extension
portion of the removable tooth 100 thereon and includes
apertures 500, 502 extending therethrough.

The ledge portion 410 1s configured to hold an extension
portion of the removable tooth 110 thereon and includes
apertures 510, 512 extending therethrough.

The removable teeth 70, 80, 90, 100, 110 are configured
to be removably coupled to the ledge portions 370, 380, 390,
400, 410, respectively. The structure of the removable teeth
70, 80, 90, 100, 110 are 1dentical to one another. Accord-
ingly, for purposes of simplicity only the structure of the
removable tooth 70 will be described 1n greater detail below.

Referring to FIGS. 7-11, the removable tooth 70 includes
a tip portion 550, landing portions 562, 564, and an exten-
sion portion 366. The tip portion 550 has first and second
sides 552, 554 and first and second ends 556, 558. The
landing portion 562 extends from the first side 352 generally
perpendicular to the first side 552 and 1s disposed proximate
to the second end 558. The landing portion 564 extends from
the second side 554 generally perpendicular to the second
side 554 and i1s disposed proximate to the second end 558.
The extension portion 566 extends from the second end 558
and has apertures 570, 572 extending therethrough.

Retferring to FIG. 8, the tip portion 550 and the landing
portions 362, 564 are configured to operably engage chain
links thereon. A longitudinal axis 573 extends from the first
end 356 to the second end 558 of the tip portion 550. The
extension portion 556 extends from the second end 558
parallel to the longitudinal axis 573. An axis 574 extends
between the first and second sides 552, 334 of the tip portion
550 generally perpendicular to the first and second sides
552, 554. A thickness of the tip portion 550 1s substantially
equal to a combined thickness of both the extension portion
566 and the ledge portion 370 1n a direction parallel to the
axis 574,

Retferring to FIGS. 2 and 5, the bolts 170, 172 are
configured to extend through the apertures 570, 572, respec-
tively, 1n the extension portion 566 of the removable tooth
70, and through the apertures 470, 472, respectively, 1n the
ledge portion 370. The bolts 170, 172 have corresponding
threads that are threadably received in the nuts 270, 272,
respectively, to removably couple the extension portion 566
to the ledge portion 370.

The bolts 180, 182 are configured to extend through the
apertures 380, 582, respectively, in the extension portion of
the removable tooth 80, and through the apertures 480, 482,
respectively, 1n the ledge portion 380. The bolts 180, 182




UsS 10,001,203 B2

S

have corresponding threads that are threadably received in
the nuts 280, 282, respectively, to removably couple the
extension portion of the removable tooth 80 to the ledge
portion 380.

The bolts 190, 192 are configured to extend through the
apertures 390, 592, respectively, in the extension portion of
the removable tooth 90, and through the apertures 490, 492,
respectively, 1n the ledge portion 390. The bolts 190, 192
have corresponding threads that are threadably receirved in
the nuts 290, 292, respectively, to removably couple the
extension portion of the removable tooth 90 to the ledge
portion 390.

The bolts 200, 202 are configured to extend through the
apertures 600, 602, respectively, in the extension portion of
the removable tooth 100, and through the apertures 500, 502,
respectively, in the ledge portion 400. The bolts 200, 202
have corresponding threads that are threadably receirved in
the nuts 300, 302, respectively, to removably couple the
extension portion of the removable tooth 100 to the ledge
portion 400.

The bolts 210, 212 are configured to extend through the
apertures 610, 612, respectively, in the extension portion of
the removable tooth 110, and through the apertures 510, 512,
respectively, 1 the ledge portion 410. The bolts 210, 212
have corresponding threads that are threadably receirved in
the nuts 310, 312, respectively, to removably couple the
extension portion of the removable tooth 110 to the ledge
portion 410.

The msert bushing 350 1s configured to be received within
the central aperture 361 of the sprocket frame 60. In an
exemplary embodiment, the msert bushing 350 1s substan-
tially split-ring-shaped and has an internal aperture 357
extending therethrough. In an exemplary embodiment, the
insert bushing 350 1s constructed of steel. The 1nsert bushing
350 1s fixedly coupled to the central body 360 of the sprocket
frame 60 utilizing the bolts 352, 354, 356. A shait of the
motor 38 1s received in the internal aperture 357 and 1s
coupled to the insert bushing 350 such that rotation of the
motor shaft causes rotation of the sprocket frame 60.

Referring to FIG. 1, the chain 32 includes a plurality of
chain links 573 that are coupled together. At least one of the
chain links 575 1s operably coupled to the car wash roller
assembly 34, and at least one of the chain links 575 is
operably coupled to the car wash roller assembly 36. In an
exemplary embodiment, the plurality of chain links 575 are
constructed of steel.

Referring to FIGS. 1, 2 and 12, a flowchart of a method
for mstalling a removable tooth on the sprocket frame 60 of
the car wash conveyor system 10 1n accordance with another
exemplary embodiment will now be explained. For purposes
of simplicity, only a single removable tooth 70 having a
single aperture therethrough and a single bolt will be
described in the below flowchart.

At step 614, the user provides the sprocket frame 60
having the central body 360 and at least ledge portions 370,
380, 390, 400, 410 extending from the central body 360. The
ledge portions 370, 380, 390, 400, 410 have at least aper-
tures 470, 480, 490, 500, 510, respectively, extending there-
through.

At step 615, the user provides the removable tooth 70
having the tip portion 350, landing portions 562, 564, and
the extension portion 3566. The tip portion 550 of the
removable tooth 70 has first and second sides 552, 554 and
first and second ends 5356, 538. The landing portion 562
extends from the first side 352 generally perpendicular to the
first side 552 and 1s disposed proximate to the second end
538. The landing portion 564 of the removable tooth 70
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extends from the second side 554 generally perpendicular to
the second side 554 and 1s disposed proximate to the second
end 558. The extension portion 566 of the removable tooth
70 extends from the second end 558 and has an aperture 570
extending therethrough.

At step 616, the user disposes the extension portion 566
of the removable tooth 70 on the ledge portion 370 of the
sprocket frame 60.

At step 617, the user disposes the bolt 770 through the
aperture 570 in the extension portion 566 of the removable
tooth 70 and the aperture 470 1n the ledge portion 370 of the
sprocket frame 60.

At step 618, the user couples the nut 270 onto a threaded
portion of the bolt 770 to removably couple the extension
portion 566 to the ledge portion 370.

Referring to FIGS. 13-15, another sprocket assembly 620
that could he operably coupled to a chain to move the car
wash roller assembly 34 and the car wash roller assembly 36
in accordance with another exemplary embodiment will be
described. The sprocket assembly 620 includes a sprocket
frame 660, a removable tooth 670, a removable tooth 680,
a removable tooth 690, a removable tooth 700, bolts 770,
772, 780, 782, 790, 792, 800, 802, nuts 870, 872, 880, 882,
890, 892, 900, 902, an nsert bushing 950, and bolts 952,
954, 956.

The sprocket frame 660 1s configured to be coupled to a
rotatable shait of the motor 38 and 1s further configured to
hold the removable teeth 670, 680, 690, 700 thereon. The
sprocket frame 660 includes the central body 960, and ledge
portions 970, 980, 990, 1000 that extend outwardly from an
outer periphery of the central body 960. In an exemplary
embodiment, the sprocket frame 660 1s constructed of steel.
Of course, 1n alternative embodiments, other materials
known to those skilled in the art could be utilized to
construct the sprocket frame 660.

The central body 960 includes a central aperture 961
extending therethrough that i1s configured to receive the
insert bushing 950 therein. The thickness of the central body
960 1s greater than a thickness of each of the ledge portions
970-1000. In an exemplary embodiment, the central body
960 1s generally square-shaped. The ledge portions 970, 990
extend generally parallel to one another. The ledge portions
980, 1000 extend generally parallel to one another and
perpendicular to the ledge portions 970, 990.

The ledge portion 970 1s configured to hold an extension
portion of the removable tooth 670 thereon and includes
apertures 1070, 1072 extending therethrough.

The ledge portion 980 1s configured to hold an extension
portion of the removable tooth 680 thereon and includes
apertures 1080, 1082 extending therethrough.

The ledge portion 990 1s configured to hold an extension
portion of the removable tooth 690 thereon and includes
apertures 1090, 1092 extending therethrough.

The ledge portion 1000 1s configured to hold an extension
portion of the removable tooth 700 thereon and includes
apertures 1100, 1102 extending therethrough.

The removable teeth 670, 680, 690, 700 are configured to
be removably coupled to the ledge portions 970, 980, 990,
1000, respectively. The structure of the removable teeth 670,
680, 690, 700 are i1dentical to the structure of removable
tooth 70 described above.

Referring to FIGS. 13 and 15, the bolts 770, 772 are
configured to extend through the apertures 1170, 1172,
respectively, i the extension portion of the removable tooth
670, and through the apertures 1070, 1072, respectively, 1n
the ledge portion 970. The bolts 770, 772 have correspond-
ing threads that are threadably received 1n the nuts 870, 872,
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respectively, to removably couple the extension portion of
the removable tooth 670 to the ledge portion 970.

The bolts 780, 782 are configured to extend through the
apertures 1180, 1182, respectively, 1in the extension portion
of the removable tooth 680, and through the apertures 1080,
1082, respectively, 1n the ledge portion 980. The bolts 780,
782 have corresponding threads that are threadably received
in the nuts 880, 882, respectively, to removably couple the
extension portion of the removable tooth 680 to the ledge
portion 980.

The bolts 790, 792 are configured to extend through the
apertures 1190, 1192, respectively, 1n the extension portion
of the removable tooth 690, and through the apertures 1090,
1092, respectively, 1n the ledge portion 990. The bolts 790,
792 have corresponding threads that are threadably received
in the nuts 890, 892, respectively, to removably couple the
extension portion of the removable tooth 690 to the ledge
portion 990.

The bolts 800, 802 are configured to extend through the
apertures 1200, 1202, respectively, 1n the extension portion
of the removable tooth 700, and through the apertures 1100,
1102, respectively, in the ledge portion 1000. The bolts 800,
802 have corresponding threads that are threadably received
in the nuts 900, 902, respectively, to removably couple the
extension portion of the removable tooth 700 to the ledge
portion 1000.

The msert bushing 950 1s configured to be received within
the central aperture 961 of the sprocket frame 660. In an
exemplary embodiment, the msert bushing 950 1s substan-
tially split-ring-shaped and has an internal aperture 957
extending therethrough. In an exemplary embodiment, the
insert bushing 950 1s constructed of steel. The 1nsert bushing
950 15 fixedly coupled to the central body 960 of the sprocket
frame 660 utilizing the bolts 952, 954, 956. A shait of the
motor 38 1s received in the internal aperture 9357 and 1s
coupled to the insert bushing 950 such that rotation of the
motor shait causes rotation of the sprocket frame 660.

Referring to FIGS. 16-19, a car wash conveyor system
1310 1n accordance with another exemplary embodiment 1s
provided. The car wash conveyor system 1310 includes a
sprocket assembly 1320, a sprocket assembly 1330, a chain
1332, a car wash roller assembly 1334, a car wash roller
assembly 1336, a motor 1338, and a motor controller 1340.
An advantage of the sprocket assembly 1320 1s that the
sprocket assembly 1320 utilizes removable teeth that are
configured to be readily replaced when the removable teeth
become degraded.

The motor 1338 has a shaft (not shown) that rotates the
sprocket assembly 1320 in response to receirving control
signals from the motor controller 1340. When the sprocket
assembly 1320 rotates 1n a {irst rotational direction, remov-
able teeth 1 the sprocket assembly 1320 operably engage
chain links in the chain 1332 to move the chain 1332 1n a
predetermined direction. In response to the movement of the
chain 1332 in the predetermined direction, car wash roller
assemblies 1334, 1336 that are coupled to the chain 1332
move along with the chain 1332. Further, the sprocket
assembly 1330 operably engages chain links in the chain
1332 and rotates in the first rotational direction response to
the movement of the chain 1332.

The sprocket assemblies 1320, 1330 have an 1dentical
structure to one another. Accordingly, only the structure of
the sprocket assembly 1320 will be described 1n greater
detaill below. The sprocket assembly 1320 includes a
sprocket frame 1360, a removable tooth 1370, a removable
tooth 1380, a removable tooth 1390, a removable tooth
1400, bolts 1470, 1472,1480, 1482, 1490, 1492, 1500, 1502,
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nuts 1570, 1572, 1580, 1582, 1590, 1592, 1600, 1602, an
insert bushing 1650, and bolts 1652, 1654, 1656.

The sprocket frame 1360 1s configured to be coupled to a
rotatable shait of the motor 1338 and 1s further configured to
hold the removable plastic teeth 1370, 1380, 1390, 1400

thereon. The sprocket frame 1360 includes the central body
1660, and ledge portions 1670, 1680, 1690, 1700 that extend
outwardly from an outer periphery of the central body 1660.
In an exemplary embodiment, the sprocket frame 1660 is
constructed of plastic. Of course, 1n alternative embodi-
ments, other materials known to those skilled 1n the art could
be utilized to construct the sprocket frame 1660.

The central body 1660 1ncludes a central aperture 1661
extending therethrough that i1s configured to receive the
insert bushing 1650 therein. The thickness of the central
body 1660 1s greater than a thickness of each of the ledge
portions 1670-1700. In an exemplary embodiment, the cen-
tral body 1660 1s generally square-shaped. Also, the ledge
portions 1670, 1690 extend generally parallel to one another.
The ledge portions 1680, 1700 extend generally parallel to
one another and perpendicular to the ledge portions 1670,
1690.

The ledge portion 1670 1s configured to hold an extension
portion of the removable tooth 1370 thereon and includes
apertures 1770, 1772 extending therethrough.

The ledge portion 1680 1s configured to hold an extension
portion of the removable tooth 1380 thereon and includes
apertures 1780, 1782 extending therethrough.

The ledge portion 1690 1s configured to hold an extension
portion of the removable tooth 1390 thereon and includes
apertures 1790, 1792 extending therethrough.

The ledge portion 1700 1s configured to hold an extension
portion of the removable tooth 1400 thereon and includes
apertures 1800, 1802 extending therethrough.

The removable plastic teeth 1370, 1380, 1390, 1400 are
configured to be removably coupled to the ledge portions
1670, 1680, 1690, 1700, respectively. The structure of the
removable plastic teeth 1370, 1380, 1390, 1400 are 1dentical
to one another. Accordingly, for purposes of simplicity only
the structure of the removable tooth 1370 will be described
in greater detail below.

The removable plastic tooth 1370 1ncludes a tip portion
1850 and an extension portion 1866. The tip portion 1850 of
the removable plastic tooth 1370 has first and second sides
1852, 1854 and first and second ends 1856, 1858. The
extension portion 1866 of the removable plastic tooth 1370
extends from the second end 1858 and has the apertures
1870, 1872 extending therethrough.

The t1ip portion 1850 1s configured to engage a chain link
thereon. A longitudinal axis 1873 (shown i FIG. 19)
extends from the first end 18356 to the second end 1858 of the
tip portion 1850. The extension portion 1866 extends from
the second end 18358 parallel to the longitudinal axis 1873.
An axis 1874 (shown 1n FIG. 17) extends between the first
and second sides 1852, 1854 of the tip portion 1850 of the
removable plastic tooth 1370 generally perpendicular to the
first and second sides 1852, 1854. A thickness of the tip
portion 1850 1s substantially equal to a combined thickness
of both the extension portion 1866 and the ledge portion
1670 1n a direction parallel to the axis 1874.

Referring to FIGS. 17 and 19, the bolts 1470, 1472 are
configured to extend through the apertures 1870, 1872,
respectively, in the extension portion 1866 of the removable
plastic tooth 1370, and through the apertures 1770, 1772,
respectively, 1n the ledge portion 1670. The bolts 1470, 1472
have corresponding threads that are threadably recerved in
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the nuts 1570, 1572, respectively, to removably couple the
extension portion 1866 to the ledge portion 1670.

The bolts 1480, 1482 are configured to extend through the
apertures 1880, 1882, respectively, 1n the extension portion
of the removable tooth 1380, and through the apertures
1780, 1782, respectively, 1n the ledge portion 1680. The
bolts 1480, 1482 have corresponding threads that are thread-
ably received 1n the nuts 1580, 1582, respectively, to remov-
ably couple the extension portion of the removable tooth
1380 to the ledge portion 1680.

The bolts 1490, 1492 are configured to extend through the

apertures 1890, 1892, respectively, 1n the extension portion
of the removable tooth 1390, and through the apertures
1790, 1792, respectively, 1n the ledge portion 1690. The
bolts 1490, 1492 have corresponding threads that are thread-
ably received 1n the nuts 1590, 1592, respectively, to remov-
ably couple the extension portion of the removable tooth
1390 to the ledge portion 1690.

The bolts 1500, 1502 are configured to extend through the
apertures 1900, 1902, respectively, 1n the extension portion
of the removable tooth 1400, and through the apertures
1800, 1802, respectively, 1n the ledge portion 1700. The
bolts 1500, 1502 have corresponding threads that are thread-
ably received 1n the nuts 1600, 1602, respectively, to remov-
ably couple the extension portion of the removable tooth

1400 to the ledge portion 1700.

The insert bushing 1650 1s configured to be received
within the central aperture 1661 of the sprocket frame 1360.
In an exemplary embodiment, the mnsert bushing 16350 1is
substantially split-ring-shaped and has an internal aperture
1657 extending therethrough. In an exemplary embodiment,
the insert bushing 1650 i1s constructed of steel. The insert
bushing 1650 1s fixedly coupled to the central body 1660 of
the sprocket frame 1360 utilizing the bolts 1652, 1654, 1656.

A shatt of the motor 1338 1s recerved in the internal aperture
1657 and 1s coupled to the isert bushing 1650 such that
rotation of the motor shait causes rotation of the sprocket

frame 1360.
Referring to FIG. 16, the chain 1332 includes a plurality
of chain links 1875 that are coupled together. At least one of

the chain links 1875 1s operably coupled to the car wash
roller assembly 1334, and at least one of the chain links 575
1s operably coupled to the car wash roller assembly 1336. In
an exemplary embodiment, the plurality of chain links 18735
are constructed of plastic.

Referring to FI1G. 20, a flowchart of a method for install-
ing a removable plastic tooth on the sprocket frame 1360 of
the car wash conveyor system 1310 in accordance with
another exemplary embodiment will now be explained. For
purposes of simplicity, only a single removable plastic tooth
1370 having a single aperture therethrough and a single bolt
will be described 1n the below flowchart.

At step 1900, the user provides the plastic sprocket frame
1360 having the central body 1660 and at least ledge
portions 1670, 1680, 1690, 1700 extending from the central
body 1660. The ledge portions 1670, 1680, 1690, 1700 have
at least apertures 1770, 1780, 1790, 1800, respectively,
extending therethrough.

At step 1902, the user provides the removable plastic
tooth 1370 having the tip portion 18350 and the extension
portion 1866. The tip portion 1850 of the removable plastic
tooth 1370 has first and second sides 1852, 1854 and first
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At step 1904, the user disposes the extension portion 1866
of the removable plastic tooth 1370 on the ledge portion
1670 of the plastic sprocket frame 1360.

At step 1906, the user disposes the bolt 1470 through the
aperture 1870 1n the extension portion 1866 of the remov-
able plastic tooth 1370 and the aperture 1770 1n the ledge
portion 1670 of the plastic sprocket frame 1370.

At step 1908, user couples the nut 1570 onto a threaded
portion of the bolt 1470 to removably couple the extension
portion 1866 to the ledge portion 1670.

Referring to FIGS. 21-23, a car wash conveyor system
2310 1n accordance with another exemplary embodiment 1s
provided. The car wash conveyor system 2310 includes a
sprocket assembly 2320, a sprocket assembly 2330, a chain
2332, a car wash roller assembly 2334, a car wash roller
assembly 2336, a motor 2338, and a motor controller 2340.
An advantage of the sprocket assembly 2320 is that the
sprocket assembly 2320 utilizes removable teeth having
recessed screws for coupling the removable teeth to an
octagonal-shaped sprocket frame 2360. Each of the recessed
screws have a top surface that 1s substantially co-planar with
a top surface of a respective tooth. As a result, the screws are
less likely to contact other components of a car wash
conveyor system.

The motor 2338 has a shaft (not shown) that rotates the
sprocket assembly 2320 in response to receiving control
signals from the motor controller 2340. When the sprocket
assembly 2320 rotates 1n a first rotational direction, remov-
able teeth 1n the sprocket assembly 2320 operably engage
chain links in the chain 2332 to move the chain 2332 m a
predetermined direction. In response to the movement of the
chain 2332 1n the predetermined direction, car wash roller
assemblies 2334, 2336 that are coupled to the chain 2332
move along with the chain 2332. Further, the sprocket
assembly 2330 operably engages chain links in the chain
2332 and rotates 1n the first rotational direction response to
the movement of the chain 2332.

The sprocket assemblies 2320, 2330 have an identical
structure to one another. Accordingly, only the structure of
the sprocket assembly 2320 will be described in greater
detail below. The sprocket assembly 2320 includes an
octagonal-shaped sprocket frame 2360, a removable tooth
2370, a removable tooth 2380, a removable tooth 2390, a
removable tooth 2400, screws 2470, 2472, 2480, 2482,
2490, 2492, 2500, 2502, an 1nsert bushing 2650, and screws
2652, 2654, 2656.

Referring to FIGS. 23-25, the octagonal-shaped sprocket
frame 2360 1s configured to be coupled to a rotatable shaft
of the motor 2338 and 1s further configured to hold the
removable teeth 2370, 2380, 2390, 2400 thereon. The
sprocket frame 2360 includes the central body 2660, and
trapezoidal-shaped ledge portions 2670, 2680, 2690, 2700
that extend outwardly from an outer periphery of the central
body 2660. In an exemplary embodiment, the octagonal-
shaped sprocket frame 2660 1s constructed of steel. In an
alternative embodiment, the octagonal-shaped sprocket
frame 2360 1s constructed of plastic.

Retferring to FIG. 24, the central body 2660 includes a
central aperture 2710 extending therethrough that 1s config-
ured to receive the msert bushing 2650 therein. The thick-
ness of the central body 2660 1s greater than a thickness of
cach of the trapezoidal-shaped ledge portions 2670-2700. In
an exemplary embodiment, the central body 2660 has ends
2730, 2732, 2734, 2736, 2738, 2740, 2742, 2744. The ends
2730, 2738 extend substantially parallel to one another, the
ends 2734, 2742 extending substantially parallel to one
another and substantially perpendicular to the ends 2730,
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2738. The end 2732 extends between the ends 2730, 2734
and 1s substantially parallel to the end 2740. The end 2736
extends between the ends 2734, 2738 and i1s substantially
parallel to the end 2744. The end 2740 extends between the
ends 2738, 2742 and 1s substantially parallel to the end 2732.
The end 2744 extends between the ends 2742, 2730 and 1s

substantially parallel to the end 2736. Also, the trapezoidal-
shaped ledge portions 2670, 2690 extend generally parallel
to one another. The trapezoidal-shaped ledge portions 2680,
2700 extend generally parallel to one another and perpen-
dicular to the ledge portions 2670, 2690.

Referring to FIGS. 22, 23, and 32, the trapezoidal-shaped
ledge portion 2670 i1s configured to hold an extension
portion 2851 of the removable tooth 2370 thereon and
includes apertures 2770, 2772 extending therethrough that
define 1nternal threads.

Referring to FIGS. 22, 23, and 33, the trapezoidal-shaped
ledge portion 2680 i1s configured to hold an extension
portion 2951 of the removable tooth 2380 thereon and
includes apertures 2780, 2782 extending therethrough.

Referring to FIGS. 22, 23, and 34, the trapezoidal-shaped
ledge portion 2690 i1s configured to hold an extension
portion 3051 of the removable tooth 2390 thereon and
includes apertures 2790, 2792 extending therethrough that
define internal threads.

Referring to FIGS. 22, 23, and 35, the trapezoidal-shaped
ledge portion 2700 1s configured to hold an extension
portion 3151 of the removable tooth 2400 thereon and
includes apertures 2800, 2802 extending therethrough that
define 1nternal threads.

Referring to FIGS. 23-25, the removable teeth 2370,
2380, 2390, 2400 are configured to be removably coupled to
the trapezoidal-shaped ledge portions 2670, 2680, 2690,
2700, respectively. The structure of the removable teeth
2370, 2380, 2390, 2400 are identical to one another. In an

exemplary embodiment, the removable teeth 2370, 2380,
2390, 2400 are constructed of steel. In an alternative
embodiment, the removable teeth 2370, 2380, 2390, 2400
are constructed of plastic.

Referring to FIGS. 23, 24 and 26-28, the removable tooth

2370 includes a tip portion 2850 and an extension portion
2851. The tip portion 2850 and the extension portion 2851
define a top surface 2852 of the removable tooth 2370. The
tip portion 2850 has a bottom surface 2854, an end surface
2855, and first and second ends 2856, 2858. The extension
portion 2851 extends from the second end 28358 and has the
apertures 2870, 2872 extending therethrough. The end sur-
face 2855 of the removable tooth 2370 extends substantially
parallel to the end surface 3055 of the removable tooth 2390
(shown 1n FIGS. 24 and 30).

Referring to FIG. 36, a thickness of the tip portion 2850,
between the top surface 2852 and the bottom surface 2854,
1s substantially equal to a combined thickness of both the
extension portion 2866 and the ledge portion 2670 1n a
direction parallel to an axis 28735. The axis 2875 extends

substantially perpendicular to the top surface 2852 and the
bottom surface 2854.

Referring to FIGS. 23, 24 and 29, the removable tooth
2380 includes a tip portion 2950 and an extension portion
2951. The tip portion 2950 and the extension portion 2951
define a top surface 2952 of the removable tooth 2380. The
tip portion 2950 has a bottom surface 2954, an end surface
2955, and first and second ends 2956, 2958. The extension
portion 2951 extends from the second end 29358 and has the
apertures 2970, 2972 extending therethrough. The end sur-
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face 2955 of the removable tooth 2380 extends substantially
parallel to the end surface 3155 of the removable tooth 2400
(shown 1n FIGS. 24 and 31).

Referring to FIGS. 23 and 30, the removable tooth 2390
includes a tip portion 3050 and an extension portion 3051.
The tip portion 3050 and the extension portion 3051 define
a top surface 3052 of the removable tooth 2390. The tip
portion 3050 has a bottom surface 3034, an end surface
3055, and first and second ends 3056, 3058. The extension
portion 3051 extends from the second end 3038 and has the
apertures 3070, 3072 extending therethrough. The end sur-
face 30355 of the removable tooth 2390 extends substantially
parallel to the end surface 2855 of the removable tooth 2370
(shown 1n FIGS. 24 and 26).

Referring to FIGS. 23 and 31, the removable tooth 2400
includes a tip portion 3150 and an extension portion 3151.
The tip portion 3150 and the extension portion 3151 define
a top surface 3152 of the removable tooth 2400. The tip
portion 3150 has a bottom surface 3154, an end surface
3155, and first and second ends 3156, 3158. The extension
portion 3151 extends from the second end 3138 and has the
apertures 3170, 3172 extending therethrough. The end sur-
face 31355 of the removable tooth 2400 extends substantially
parallel to the end surface 2955 of the removable tooth 2380
(shown 1n FIGS. 24 and 29).

Referring to FIGS. 23, 24 and 32, the screws 2470, 2472
are configured to extend through the apertures 2870, 2872,
respectively, 1n the extension portion 2851 of the removable
tooth 2370, and through the threaded apertures 2770, 2772,
respectively, 1n the trapezoidal-shaped ledge portion 2670.

The screw 2470 includes a head portion 3200 and a
threaded shaft portion 3202. The threaded shaft portion 3202
1s coupled to and extends from the head portion 3200. The
head portion 3200 1s a tapered head portion and has a top
surface 3204 that 1s substantially co-planar with the top
surface 28352 of the removable tooth 2370.

The screw 2472 includes a head portion 3210 and a
threaded shaft portion 3212. The threaded shaft portion 3212
1s coupled to and extends from the head portion 3210. The
head portion 3210 1s a tapered head portion and has a top

surface 3214 that i1s substantially co-planar with the top
surface 2852 of the removable tooth 2370.

Referring to FIGS. 23, 29, and 33, the screws 2480, 2482
are configured to extend through the apertures 2970, 2972,
respectively, 1in the extension portion 2951 of the removable
tooth 2380, and through the threaded apertures 2780, 2782,
respectively, in the trapezoidal-shaped ledge portion 2680.

The screw 2480 includes a head portion 3220 and a
threaded shaft portion 3222. The threaded shatt portion 3222
1s coupled to and extends from the head portion 3220. The
head portion 3220 1s a tapered head portion and has a top
surface 3224 that 1s substantially co-planar with the top
surface 2952 of the removable tooth 2380.

The screw 2482 includes a head portion 3230 and a
threaded shatt portion 3232. The threaded shaft portion 3232
1s coupled to and extends from the head portion 3230. The
head portion 3230 1s a tapered head portion and has a top

surface 3234 that i1s substantially co-planar with the top
surface 2952 of the removable tooth 2380.

Referring to FIGS. 23, 30, and 34, the screws 2490, 2492
are configured to extend through the apertures 3070, 3072,
respectively, in the extension portion 3051 of the removable
tooth 2390, and through the threaded apertures 2790, 2792,
respectively, in the trapezoidal-shaped ledge portion 2690.

The screw 2490 includes a head portion 3240 and a
threaded shaft portion 3242. The threaded shaft portion 3242

1s coupled to and extends from the head portion 3240. The
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head portion 3240 1s a tapered head portion and has a top
surface 3244 that i1s substantially co-planar with the top
surtace 3052 of the removable tooth 2390.

The screw 2492 includes a head portion 3250 and a
threaded shatt portion 3252. The threaded shaft portion 3252
1s coupled to and extends from the head portion 3250. The
head portion 3250 1s a tapered head portion and has a top

surface 3254 that 1s substantially co-planar with the top
surface 3052 of the removable tooth 2390.

Referring to FIGS. 23, 31, and 335, the screws 2500, 2502
are configured to extend through the apertures 3170, 3172,
respectively, in the extension portion 3151 of the removable
tooth 2400, and through the apertures 2800, 2802, respec-
tively, 1n the trapezoidal-shaped ledge portion 2700.

The screw 2500 includes a head portion 3260 and a
threaded shait portion 3262. The threaded shaft portion 3262
1s coupled to and extends from the head portion 3260. The
head portion 3260 1s a tapered head portion and has a top
surface 3264 that 1s substantially co-planar with the top
surtace 3152 of the removable tooth 2400.

The screw 2502 includes a head portion 3270 and a
threaded shait portion 3272. The threaded shatt portion 3272
1s coupled to and extends from the head portion 3270. The
head portion 3270 1s a tapered head portion and has a top

surface 3274 that 1s substantially co-planar with the top
surface 3152 of the removable tooth 2400.

Referring to FIGS. 22 and 23, the msert bushing 2650 1s
configured to be received within the central aperture 2710 of
the octagonal-shaped sprocket frame 2360. In an exemplary
embodiment, the msert bushing 2650 1s substantially split-
ring-shaped and has an internal aperture extending there-
through. In an exemplary embodiment, the mnsert bushing
2650 1s constructed of steel. In an alternative embodiment,
the msert bushing 2650 1s constructed of plastic. The insert
bushing 2650 1s fixedly coupled to the central body 2660 of
the octagonal-shaped sprocket frame 2360 utilizing the
screws 2652, 2654, 2656 which are recessed into the insert
bushing 2650. The screws 2652, 2654, 2656 have an 1den-
tical structure as the screws 2470-2502 discussed above. A
shaft of the motor 2338 (shown 1n FIG. 21) 1s received in the
internal aperture of the insert bushing 26350 and 1s coupled
to the insert bushing 2650 such that rotation of the motor
shaft causes rotation of the octagonal-shaped sprocket frame
2360.

Referring to FIG. 21, the chain 2332 includes a plurality
of chain links 2332 that are coupled together. At least one of
the chain links 2332 i1s operably coupled to the car wash
roller assembly 2334, and at least one of the chain links 2332
1s operably coupled to the car wash roller assembly 2336. In
an exemplary embodiment, the plurality of chain links 2232
are constructed of steel. In an alternative embodiment, the
plurality of chain links 2232 are constructed of plastic.

The sprocket assemblies and the method described herein
provide a substantial advantage over sprocket assemblies
and methods. In particular, the sprocket assemblies and
method utilize removable teeth with extension portions
coupled to ledge portions of the sprocket assemblies to allow
a user to readily replace the removable teeth when the
removable teeth become degraded.

While the claimed mvention has been described 1n detail 1n
connection with only a limited number of embodiments, 1t
should be readily understood that the invention 1s not limited
to such disclosed embodiments. Rather, the claimed inven-
tion can be modified to 1ncorporate any number ol varia-
tions, alterations, substitutions or equivalent arrangements
not heretofore described, but which are commensurate with
the spirit and scope of the mvention. Additionally, while
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vartous embodiments of the claimed invention have been
described, 1t 1s to be understood that aspects of the invention
may 1nclude only some of the described embodiments.
Accordingly, the claimed invention 1s not to be seen as
limited by the foregoing description.

What 1s claimed 1s:

1. A sprocket assembly, comprising:

an octagonal-shaped sprocket frame having a central body
and first, second, third, and fourth trapezoidal-shaped
ledge portions extending from the central body;

the central body having first, second, third, and fourth
ends; the first and second ends of the central body
extending substantially parallel to one another, the third
and fourth ends of the central body extending substan-
tially parallel to one another and substantially perpen-
dicular to the first and second ends of the central body;

the first and second trapezoidal-shaped ledge portions
being coupled to and extending from the first and
second ends, respectively, of the central body and being,
spaced apart from one another and extending substan-
tially parallel to one another;

the third and fourth trapezoidal-shaped ledge portions
being coupled to and extending from the third and
fourth ends, respectively, of the central body and being
spaced apart from one another and extending substan-
tially parallel to one another and substantially perpen-
dicular to the first and second trapezoidal-shaped ledge
portions;

a first removable tooth having a first tip portion and a first
extension portion, the first tip portion and the first
extension portion defining a top surface of the first
removable tooth, the first tip portion having first and
second ends, the first extension portion extending from
the second end of the first tip portion, the first extension
portion being removably coupled to a first surface of
the first trapezoidal-shaped ledge portion utilizing a
first screw extending through first and second apertures
in the first extension portion and the first trapezoidal-
shaped ledge portion, respectively; the first aperture
having a tapered aperture portion extending from the
top surface of the first removable tooth into the first
extension portion;

the first screw having a first tapered head portion and a
first shait portion coupled to the first tapered head
portion, the first tapered head portion being disposed 1n
the tapered aperture portion of the first aperture in the
first extension portion of the first removable tooth such
that a flat top surface of the first tapered head portion
1s disposed substantially co-planar with the top surface
of the first removable tooth, the first shait portion of the
first screw extending through a portion of the first
aperture 1n the first extension portion of the first remov-
able tooth and through the second aperture in the first
trapezoidal-shaped ledge portion such that an end sur-
face of the first shaft portion of the first screw 1s
substantially co-planar with a second surface of the first
trapezoidal shaped ledge portion;

a second removable tooth having a second tip portion and
a second extension portion, the second tip portion and
the second extension portion defining a top surface of
the second removable tooth, the second tip portion
having first and second ends, the second extension
portion extending from the second end of the second tip
portion, the second extension portion being removably
coupled to a first surface of the second trapezoidal-
shaped ledge portion utilizing a second screw extend-
ing through third and fourth apertures in the second
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extension portion and the second trapezoidal-shaped
ledge portion, respectively, the third aperture having a
tapered aperture portion extending from the top surface
of the second removable tooth 1nto the second exten-
sion portion; and

the second screw having a second tapered head portion
and a second shaft portion coupled to the second
tapered head portion, the second tapered head portion
being disposed 1n the tapered aperture portion of the
third aperture in the second extension portion of the
second removable tooth such that a flat top surface of
the second tapered head portion 1s disposed substan-
tially co-planar with the top surface of the second
removable tooth, the second shait portion of the second
screw extending through a portion of the third aperture
in the second extension portion of the second remov-
able tooth and through the fourth aperture 1n the second
trapezoidal-shaped ledge portion such that an end sur-
face of the second shait portion of the second screw 1s
substantially co-planar with a second surface of the
second trapezoidal shaped ledge portion.

2. The sprocket assembly of claim 1, further comprising:

a third removable tooth having a third tip portion and a
third extension portion, the third tip portion and the
third extension portion defimng a top surface of the
third removable tooth, the third tip portion having first
and second ends, the third extension portion extending
from the second end of the third tip portion, the third
extension portion being removably coupled to a first
surface of the third trapezoidal-shaped ledge portion
utilizing a third screw extending through fifth and sixth
apertures 1n the third extension portion and the third
trapezoidal-shaped ledge portion, respectively, the fifth
aperture having a tapered aperture portion extending
from the top surface of third removable tooth 1nto the
third extension portion; and

the third screw having a third tapered head portion and a
third shait portion coupled to the third tapered head
portion, the third tapered head portion being disposed
in the tapered aperture portion of the fifth aperture 1n
the third extension portion of the third removable tooth
such that a flat top surface of the third tapered head
portion 1s disposed substantially co-planar with the top
surface of the third removable tooth, the third shaft
portion of the third screw extending through a portion
of the fifth aperture in the third extension portion of the
third removable tooth and through the sixth aperture in
the third trapezoidal-shaped ledge portion such that an
end surface of the third shaft portion of the third screw
1s substantially co-planar with a second surface of the
third trapezoidal shaped ledge portion.

3. The sprocket assembly of claim 2, further comprising

a fourth removable tooth having a fourth tip portion and a
fourth extension portion, the fourth tip portion and the fourth
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extension portion defining a top surface of the fourth remov-
able tooth, the fourth tip portion having first and second
ends, the fourth extension portion extending from the second
end of the fourth tip portion, the fourth extension portion
being removably coupled to a first surface of the fourth
trapezoidal-shaped ledge portion utilizing a fourth screw
extending through seventh and eighth apertures in the fourth
extension portion and the fourth trapezoidal-shaped ledge
portion, respectively, the seventh aperture having a tapered
aperture portion extending from the top surface of fourth
removable tooth into the fourth extension portion; and

the fourth screw having a fourth tapered head portion and

a fourth shatt portion coupled to the fourth tapered head
portion, the fourth tapered head portion being disposed
in the tapered aperture portion of the seventh aperture
in the fourth extension portion of the fourth removable
tooth such that a flat top surface of the fourth tapered
head portion 1s disposed substantially co-planar with
the top surface of the fourth removable tooth, the fourth
shaft portion of the fourth screw extending through a
portion of the seventh aperture in the fourth extension
portion of the fourth removable tooth and through the
cighth aperture 1n the fourth trapezoidal-shaped ledge
portion such that an end surface of the fourth shaft
portion of the fourth screw 1s substantially co-planar
with a second surface of the fourth trapezoidal shaped
ledge portion.

4. The sprocket assembly of claim 3, wherein an end
surface of the first tip portion of the first removable tooth
extending substantially parallel to an end surface of the
second t1p portion of the second removable tooth; and an end
surface of the third tip portion of the third removable tooth
extending substantially parallel to an end surface of the
fourth tip portion of the fourth removable tooth and sub-
stantially perpendicular to the end surface of the first tip
portion of the first removable tooth.

5. The sprocket assembly of claim 1, wherein the first tip
portion of the first removable tooth 1s configured to operably
engage a chain link.

6. The sprocket assembly of claim 1, wherein a first axis
extends between a top surface and a bottom surface of the
first tip portion of the first removable tooth generally per-
pendicular to the top surface and the bottom surface of the
first tip portion, a thickness of the first tip portion 1is
substantially equal to a combined thickness of both the first
extension portion and the first trapezoidal-shaped ledge
portion 1n a direction parallel to the first axis.

7. The sprocket assembly of claim 1, wherein the central
body of the octagonal-shaped sprocket frame has a central
aperture extending therethrough that 1s configured to receive
an isert bushing therein, the insert bushing being remov-
ably coupled to the central body.
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